INTRODUCTION
Crop biomass is more and more of interest as raw material for producing different kinds of energy. This is due to the fact that it is renewable and contributes significantly to the mitigation of the green house effect.
The crop biomass is increasingly used as substrate for producing biogas. Apart maize which is one of the most important crop for producing biomass which can be used for biogas production, there are also some other several crops which are suitable for producing biomass. One of these crops is triticale, which could provide important yields of biomass at late spring and early summer, depending of the growing area. Triticale biomass was firstly of interest as fodder, but it has become also of interest as raw material for producing biogas.
Triticale is a specific crop, which can be used for satisfying energy demand; it is considered as being an energy crop for heating and electricity purposes (De Lucia et al., 2013) .
Triticale (Triticosecale Wittmack), a new man made cereal, is known to be more drought tolerant and high yielding; it is a potential cereal to give better yield under moister stressed condition (Mohammad et al., 2011) . Triticale has the ability to realize increased grains and biomass yields under various pedoclimatic conditions with limited resources (Ittu et al., 2001) . Triticale is able to resist some unfavourable biotic and abiotic environmental factors and thus produce good yield in marginal regions (Martinek et al., 2008; Lalević et al., 2012) . The capacity of triticale crop to perform well under limited growing conditions made possible the cultivation of this plant on more than 3 million hectares every year since 2002, according to FAO database, the tendency being to exceed 4 million hectares in the last years.
A number of evidences have shown that triticale produces more aboveground dry matter than other winter cereals in dry environments; triticale advantages were especially noticeable in the Mediterranean-type environment where yield and biomass were almost twice than that of wheat (EstradaCampuzano et al., 2012) . Triticale produced on average more above-ground biomass than wheat over a wide range of experiments, but in some situations, triticale and wheat had similar biomass (Bassu et al, 2011) . In Romania, the South area provides favourable growing conditions for triticale, which is used both for grain yield and biomass (Dumbrava et al., 2014) .
The aim of the paper is to present the above-ground biomass yield at different varieties of triticale in some of the most important plant growth stages and in the specific conditions from South Romania. Also, it is aimed to present the results obtained in the medium milk growing stage regarding the share of biomass on plant components, the moisture content of plant components, as well as regarding plant height and stem diameter at soil level. During the nine months of interest for triticale, respectively from September 2012 to June 2013, the average temperature was of 9.3 o C (the multiannual average temperature for the studied area is 7.5 o C). The sum of rainfall was of 225 mm (the multiannual average rainfall for the studied area is 408.9 mm), which made the growing conditions to be not so favourable.
MATERIAL AND METHODS
Researches were performed at an assortment of 10 triticale varieties, respectively: Negoiu, Mezin, Cascador, Haiduc, Stil, Gorun 1, Polego, Tulus, Titan, and Oda. Each variety was sown on a plot of 144.8 m 2 (3.62 m of width and 40 m of length). The sowing was performed on 16 th of October 2012, at 12.5 cm row spacing, and at a density of 500 germinal seeds m -2 . The preceding crop was rapeseed. The fertilization was performed with 86 kg ha -1 of nitrogen and 40 kg ha -1 of phosphorus. The weed control was performed by the help of herbicides.
To the studied triticale varieties, determinations were performed in view to establish the fresh and dry above-ground biomass yield on square meter in some of the most important plant growing stages, respectively: beginning of stem elongation, end of heading, medium milk, and fully ripe. For each variety, the plants from 0.25 square meters, respectively two rows of plants on a length of 1 m were cut at soil level and were weighed immediately in the field. This procedure was performed in four replications for each variety. For each variety and replication, one average plant was taken and separated by its components (leaves, stem, and ear), weighed immediately in the field and then dried in the laboratory in the oven at 80 o C for 24 hours for determining the dry biomass and moisture content. The plant height and stem diameter at soil level were determined at ten stems for each triticale variety and replication.
The obtained data were statistically processed by analyses of variance (Anova-single factor). , with an average value for the ten studied varieties of 199 g m -2 (figure 2). At the end of heading, dry biomass varied between 344 and 598 g m -2 , with an average value for the ten studied varieties of 453 g m -2 . In the medium milk growth stage of triticale plants, dry biomass varied between 847 and 1189 g m -2 , with an average value for the ten studied varieties of 1039 g m -2 . At fully ripe stage, dry biomass varied between 1429 and 1734 g m -2 , with an average value for the ten studied varieties of 1521 g m -2 . It is interesting to highlight the fact that each variety had its own rhythm of biomass accumulation and development. Thus, there are varieties which accumulate more biomass in the first growing stages in the spring, while other varieties accumulate more biomass later in the spring and beginning of summer, respectively in the last growing stages. As example, Stil variety accumulated the highest fresh and dry biomass yields among the studied varieties at beginning of stem elongation, with statistically significant differences compared to the average value for the ten studied triticale varieties, but at fully ripe stage this variety registered the smallest fresh biomass yield and a dry biomass yield bellow the average (figures 1 and 2) . On the contrary to the situation registered at Stil variety, Tulus variety which registered the smallest biomass yield at beginning of stem elongation, at fully ripe stage registered among the highest values of biomass yields, with differences statistically significant compared to the average value for the ten studied triticale varieties both for fresh and dry biomass. Cascador variety registered from the early growth stages high values of fresh and dry biomass yields and continued to accumulate a high biomass up to maturity, when registered the highest values of fresh and dry biomass yields with differences statistically significant compared to the average value for the ten studied triticale varieties.
RESULTS AND DISCUSSION
Starting with milk growth stage of the triticale plants it becomes of interest the above-ground biomass which could be used as substrate for producing biogas as well as fodder. Amon et al. (2007) recommend that cereals used for biogas production should be harvest in the vegetation stage "grain in the milk stage" to "grain in the dough stage". Among the ten studied varieties, in the medium milk growth stage three of them produced more than 11 tons ha -1 of dry biomass, respectively Polego (11.89 tons ha -1 ), Haiduc (11.85 tons ha -1 ), and Tulus (11.71 tons ha -1 ). Also, other three varieties produced more than 10 tons ha -1 of dry biomass.
At fully ripe stage, when the straws could be of interest for different purposes including biogas production, two varieties produced more than 16 tons ha -1 of dry biomass (Cascador -17.34 tons ha -1 and Tulus -16.49 tons ha -1 ), and other two varieties more than 15 tons ha -1 . Moisture content of the above-ground biomass at beginning of stem elongation varied between 79.9 and 84.4%, with an average value for the ten studied varieties of 82.9% (figure 3). At the end of heading, moisture content varied between 74.5 and 81.8%, with an average value for the ten studied varieties of 77.0%. In the medium milk growth stage of triticale plants, moisture content varied between 59.7 and 63.8%, with an average value for the ten studied varieties of 61.3%. At fully ripe stage, moisture content varied between 12.9 and 33.9%, with an average value for the ten studied varieties of 26.1%.
Regarding the share of biomass on leaves, stems and ears in the medium milk growth stage of triticale plants, the highest ration were registered by the stems for fresh biomass and by the ears for dry biomass (figure 4). The share of fresh biomass of leaves varied according to variety between 6.7 and 11.8%, with an average value for the ten studied varieties of 9.1%. The share of fresh biomass of stems varied between 43.5 and 49.5%, with an average value for the ten studied varieties of 46.9%. The share of fresh biomass of ears varied between 41.4 and 47.4%, with an average value for the ten studied varieties of 44.0%. The share of dry biomass of leaves varied between 9.0 and 13.0%, with an average value for the ten studied varieties of 10.3%, the values being higher than those of fresh biomass (figure 4). The share of dry biomass of stems varied between 35.9 and 41.7%, with an average value for the ten studied varieties of 38.6%, the values being smaller than those of fresh biomass. The share of dry biomass of ears varied between 47.5 and 54.7%, with an average value for the ten studied varieties of 51.1%, the values being higher than those of fresh biomass.
In the medium milk growth stage of triticale plants, the most humid plants components were the stems while the driest were the ears (figure 5). There are some triticale varieties which had the leaves drier than the ears and on the contrary, to some triticale varieties the ears were drier than the leaves. In average for the ten studied triticale varieties, the moisture content was of 57.7% for leaves, 68.1% for stems, and 55.0% for ears. The plant height varied between 76.9 and 97.5 cm, with an average value for the ten studied triticale varieties of 86.9 cm (figure 5). The stem diameter at soil level varied between 4.33 and 5.07 mm, with an average value for the ten studied triticale varieties of 4.68 mm.
CONCLUSIONS
In the specific growing conditions from South Romania in 2012/2013, among the ten studied varieties of triticale, in the medium milk growth stage three of them produced more than 11 tons ha -1 of dry biomass, while at fully ripe stage two varieties produced more than 16 tons ha -1 of dry biomass. These results show the important potential of triticale to be included into a sustainable energy crop rotation and to be used for biomass production even the growing conditions are not very favourable.
